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Background: In patients with heart failure with preserved ejection fraction (HFpEF), guidelines recommend the estimation of left-sided filling 
pressures using the ratio of the early diastolic mitral inflow velocity (E) to mitral annular velocity (E’) or the ratio of E to color M-mode propagation 
velocity (Vp). It is unknown whether changes in these indices track changes in left-sided filling pressures within individuals with HFpEF. This 
knowledge is important as it would support, or refute, the serial use of these indices to estimate changes in filling pressures associated with the 
titration of medical therapy or decompensation of heart failure.
Methods: Eleven (age 73 ± 7 yrs; 4 M, 7 F) highly screened patients with a clear diagnosis of HFpEF were enrolled. Each patient underwent right 
heart catheterization with simultaneous transthoracic echo. Pulmonary capillary wedge pressure (PCWP) and echo indices (E/E’ & E/Vp) were 
measured at baseline and during four preload altering maneuvers: 1) lower body negative pressure (LBNP) -15 mmHg; 2) LBNP -30 mmHg; 3) 
rapid saline infusion (RSI) of 10 ml/kg; and 4) RSI of 20 ml/kg. Linear regressions of PCWP and E/E’ & E/Vp were performed for: 1) the group, by 
aggregating all data; and 2) per individual patient, by using only that patient’s data.
Results: With this protocol, PCWP ranged from 3.0 to 28.8 mmHg. For E/E’, the group linear regression was PCWP = 0.87*E/E’ + 4.41 (p<0.001, 
r2=0.19, SEE=5.72). Individual patient regression slopes (range: -1.44 to 4.42) and r2 (range: 0.01 to 0.82) were highly variable. For E/Vp, the 
group regression was PCWP = 2.13*E/Vp + 9.30 (p=0.12, r2= 0.04, SEE=6.18). Again, individual patient regression slopes (range: -16.33 to 24.65) 
and r2 (range: 0.02 to 0.94) were highly variable and unpredictable.
Conclusions: In individual patients with HFpEF, E/E’ and E/Vp poorly track changes in left-sided filling pressures associated with preload 
manipulation. This is evidenced by the wide range in individual patient regression slopes and r2 for both indices. As such, serial measures may not 
be reliable to estimate changes in filling pressures associated with the titration of medical therapy or decompensation of heart failure in patients 
with HFpEF.
